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;‘ NOGi dung

1. Upcasting va Downcasting

2. Lién két tinh va Lién két dong

3. Da hinh (Polymophism)

4. L&p trinh tong quét (generic prog.)
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]-‘ 1.1. Upcasting

= Moving up the inheritance hierarchy

= Up casting la kha nang nhin nhan déi tugng
thudc I8p dan xuat nhu' la mét doéi tugng
thudc I8p cd sd.

= Tu ddng chuyén déi kiéu
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Person

VI, d u —name

-birthday

+setName ()
+setBirthday ()

i

Employee

-salary

public class Testl {

+setSalary ()
+getDetail ()

public static void main(String arg[]) {
Person p;

Employee e = new Employee() ;

P =e;

p.setName (“Hoa”) ;
p.setSalary(350000) ; // compile error

Vi du (2)

class Manager extends Employee {
Employee assistant;
// ...
public void setAssistant (Employee e) {
assistant = e;
}
// ...
}
public class Test2 {
public static void main(String argl[]) {
Manager junior, senior;
// ...

senior.setAssistant (junior) ;

Vidu (3)

public class Test3 {
String static teamInfo (Person pl, Person p2) {
return "Leader: " + pl.getName() +
", member: " + p2.getName()
}

public static void main(String arg[]) {
Employee el, e2;
Manager ml, m2;
/...
System.out.println(teamInfo(el, e2));

System.out.println(teamInfo(ml, m2));
System.out.println(teamInfo(ml, e2));

CuuDuongThanCong.com

1.2. Downcasting

= Move back down the inheritance hierarchy

= Down casting la kha ndng nhin nhan mét doi
tugng thudc I6p ¢ s6 nhu mot déi tugng
thudc I6p dan xuat.

= Khdng tu déng chuyén déi kiéu
- Phai ép kiéu.
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Vi du

public class Test2 {
public static void main(String arg[]) {
Employee e = new Employee() ;
Person p = e; // up casting
Employee ee = (Employee) p; // down casting

Manager m = (Manager) ee; // run-time error

Person p2 = new Manager() ;
Employee e2 = (Employee) p2;

Person p3 = new Employee() ;
Manager e3 = (Manager) p3;

;‘ NOGi dung

1. Upcasting va Downcasting

2. Lién két tinh va Lién két dong

3. Da hinh (Polymophism)

4. L&p trinh tdng quét (generic prog.)

;‘ 2.1. Lién két tinh (Static Binding)

= Lién két tai thdi diém bién dich
= Early Binding/Compile-time Binding
= LOi goi phuong thifc dudc quyét dinh khi bién
dich, do dé chi c6 mét phién ban cta phuang
thirc dugc thuc hién
= Néu c6 16i thi s& c6 16i bién dich
= Uu diém vé tdc do

CuuDuongThanCong.com

;‘ Vi du

public class Test {
public static void main(String arg[]) {
Person p = new Person() ;
p.setName (“Hoa”) ;

p.setSalary(350000) ; //compile-time error

Person

-name
-birthday

+setName ()
+setBirthday ()

1

Employee

-salary

+setSalary ()
+getDetail ()
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;‘ 2.2. Lién két dong (Dynamic binding)

= L3i goi phuong thirc dudc quyét dinh khi
thuc hién (run-time)
= Late binding/Run-time binding

= Phién ban ctia phuang thirc phu hgp vdéi doi
tugng dugc goi.

= Java mdc dinh st dung lién két dong

Vid
I u Person
-name: String

public class Test { -birthday: Date

public static void main(String arg[]) { +setName(Stiing)

+setButhday(Date)
Person p = new Person(); +getDetail(): String
// ... =
Employee e = new Employee() ; ﬂl
/e Employee
Manager m = new Manager() ; ~alorv double
/.. salary:

+setSalary(double)

Person pArr[] = {p, e, m}; +getDetail(): String

for (int i=0; i< pArr.length; i++){
System.out.println(

pArr[i] .getDetail()); Manager

-assistant: Employee

+setAssistant(Employee)
} +getDetail(): String

;‘ NOGi dung

1. Upcasting va Downcasting

2. Lién két tinh va Lién két dong

3. Pa hinh (Polymophism)

4. L&p trinh tong quét (generic prog.)

CuuDuongThanCong.com

;‘ 3. Ba hinh (Polymophism)

= Vi du: Néu di du lich, ban cé thé chon 6 8, thuyén, hodc
may bay

= DU di bang phuong tién gi, k&t qua ciing giéng nhau 13
ban dén dugc noi can dén

= Céch thlrc dap (g céc dich vu cd thé khac nhau

https://fb.com/tailieudientucntt
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;‘ 3. Ba hinh (2)

= Cac I8p khac nhau cé thé dap ('ng danh sach cac thong diép
giéng nhau, vi vay cung cap céc dich vu giéng nhau
= Cdch thic dap ing

A A A Java Interf:
thong diép, thuc hién O Drivable
d|ch vu kha’c nhau o destination : String
. , - , o , . > speed : int
= Chulng c6 thé trdo doi © motorType : String
N ‘A o fuelType : String
cho nhau ma khéng & sccelerate ()
2 3 nr e decelerati
anh hugng dén déi. o e ()
tugng gui thong diép
N «Java Class» «Java Class» «Java Class»
= = Pa hinh © Boat © Truck © car
& destination : String & destination : String & destination : String
& speed ! int & speed ! int & speed : int
©® accelerate () ® accelerate () & miles ; int
@ decelerate () ® decelerate () & make : String
® steer () ® steer () & model : String

© accelerate ()
@® decelerate ()
© steer () 17
©® calculateMiles ToEmpty ()

]-‘ 3. Pa hinh (3)

= Polymorphism: Nhiéu hinh thirc thuc hién,
nhiéu kiéu ton tai

= Pa hinh trong I3p trinh

= Da hinh phuong thrc:
= Phuong thc trung tén, phan biét bai danh sach tham
s6.
= DPa hinh d6i tugng
« Nhin nhén d6i tugng theo nhiéu ki€u khac nhau

« Cac doi tugng khac nhau cliing dap (ing chung danh
sach cac thong diép co giai nghia thong diép theo
cach thirc khac nhau.

;‘ 3. Ba hinh (4) T

= Nhin nhén d&i tugng theo nhidu i

kIéU khéC nhaU 9 UpcaStIng Vé +setBirthday(Date)
DOWHCE:]StIng +getDetail(): String

i

public class Test3 {

Employ
public static void main(String mployee

Person pl
Person p2

Employee e

args[]){
new Employee () ;
new Manager () ;

(Employee) pl;

Manager m = (Manager) p2;

-salary: double

+setSalary(double)
+getDetail(): String

T

Manager

-assistant: Employee

+setAssistant(Employee)

+getDetail(): String

CuuDuongThanCong.com

]-‘ 3. Ba hinh (5)

= Cac doi tugng khac nhau gidi nghia cac
thong diép theo cac cach thirc khac nhau >
Lién két dong
= Vidu:
Person pl
Person p2
Person p3
/] ...
System.out.println(pl.getDetail()) ;
System.out.println(p2.getDetail()) ;
System.out.println(p3.getDetail()) ;

new Person() ;
new Employee () ;
new Manager () ;

20
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Employee

VII d u kh a’ C -salary: double
- +setSalary(double)

+getDetail(): String

class EmployeeList ({

Manager

Employee list[];

-assistant: Employee

+eetAssistant(Employee)
+getDetail(): String

public void add(Employee e) {...}

public void print() {
for (int i=0; i<list.length; i++) {

System.out.println(list[i] .getDetail()) ;
}

EmployeeList list = new EmployeeList() ;
Employee el; Manager ml;

list.add(el); list.add(ml) ;
list.print(); 2

Toan tU instanceof

public class Employee extends Person {}
public class Student extends Person {}

public class Test{
public doSomething(Person e) ({
if (e instanceof Employee) {...
} else if (e instanceof Student) {... ){
} else {...}

22

Static Binding va Polymorphism

Function/Method Overloading

Constructor Overloading: 1a 1 thé hién cua
function overloading

Operator Overloading

C# va C++ cu xtr véi ham dinh nghia chong
theo ca ché static binding trong khi Java cu
XU theo cd ché dynamic binding

23
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Dynamic Binding va Polymorphism

= Abstract Class
= Overriding:
= Java: méc dinh phuong thirc I6p con tring chif ky I6p cha = la overriding
= C#: Mubn overriding mot phuang thiic do hodc tritu tugng thudc I3p cha phai ding tir
khoa override
= C++: phuong thirc clia Ip dan xuét cling ki hiéu véi phuong thitc dugc khai bdo véi
tur khoa virtual trong 16p cha = nd overriding phucng thic clia I6p cha (tudng tu
Java)

= Abstract Method va Virtual Method

= Abstract method: Ia p/thirc chi cé khai béo interface, khong c6 cai dét. Lép dan xust
tUr I6p ¢ cac abstract method phai implement tat ca cac phuong thirc loai nay. Java,
C#: dung tir khda abstract
= Virtual method: La p/thiic c6 thé bi overridden trong I6p dn xuat va phai c6 cai dit
trong 18p cd s8. Ldp dan xudt c6 thé khdng can overriding p/thdc nay.
» Java: mdc dinh moi phuong thirc déu la virtual (trlr final)
. C#: khai bao dung tif khda virtual. DUng tir khoa override cho phudng thifc ghi dé & Idp dan
xudt.

Riéng véi C#, néu bo 2 tir khéa > che dugc phuang thiic I6p cha. DE tranh warning, dung tr khéa
new chi tudng minh (chuyén thanh static binding)

= C++: khai bao diing tir khéa virtual. Y nghia nhu Java, méc dinh bj ghi d&, khdng che dudgc 24
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;‘ NGi dung

1. Upcasting va Downcasting
2. Lién két tinh va Lién két dong
3. Da hinh (Polymophism)

a. Lap trinh téng quat (generic

rog.

25

;‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Dinh nghia va sr dung Template
= 4.4. Ky tu dai dién (Wildcard)

26

;‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Dinh nghia va st dung Template

= 4.4. Ky tu dai dién (Wildcard)

27

;‘ 4. 1. Gidi thiéu vé 1ap trinh téng quat

= TONg quat héa chuong trinh dé c6 thé hoat
dong vai cac kiéu dir liéu khac nhau, ké ca
kiéu di liéu trong tuang lai
= thuat todn da xac dinh
= Vidu:
= C: dung con tro void
« C++: dung template
=« Java: Igi dung upcasting
= Java 1.5: template

28
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Vi du: C dung con tré void

Ham memcpy:

void* memcpy (void* regionl,

const void* region2, size t n){

const char* first = (const char*)region2;

const char* last = ((const char*)region2) + n;
char* result = (char*)regionl;
while (first != last)

*result++ = *first++;

return result;

29

Vi du: C++ dung template

template<class ItemT
void sort(ItemType A[],
// Sort count items in the ar
// The algorithm that is u
for (int i = count-1; i > 0; 1I--) {
int index of max = 0;
for (int j =1; j <=1 ; j++)
if (A[j] > A[index of max]) index of max = j;
if (index of max !'= i) {
ItemType temp = A[i];
A[i] = A[index_of max];
A[index of max ] = temp;

}

Khi str dung,c6 thé thay thé
ItemType béng int, string,... hoic
bat ky mot déi twong ciia mét 16p
nao doé

30

Vi du: Java dung upcasting va Object

class MyStack {

}

public void push(Object obj) {...}
public Object pop() {...}

public class TestStack{

MyStack s = new MyStack() ;
Point p = new Point();

Circle ¢ = new Circle():;
s.push(p); s.push(c);

Circle cl = (Circle) s.pop():;
Point pl = (Point) s.pop();

31

Nhac lai — equals cla I3p tu viét

class MyValue {
int i;
}
public class EqualsMethod2 {
public static void main(String[] args) {
MyValue vl = new MyValue();
MyValue v2 = new MyValue();
vli.i = v2.i = 100;
System.out.println(vl.equals(v2));
System.out.println (vl==v2) ;

} C:\Windows\system32\cmd.exé = | E o)

) | S

CuuDuongThanCong.com
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Bai tap

= Viét lai phuang thic equals cho 16p MyValue
(phuang thic nay ké thira tir I6p Object)

class MyValue {
int i;
public boolean equals (Object obj) {
return (this.i == ((MyValue) obj) .i);

}
public class EqualsMethod2 ({
public static void main(String[] args) {

MyValue vl = new MyValue();
MyValue v2 = new MyValue();
vli.i = v2.i = 100;
System.out.println(vl.equals(v2));
System.out.println (vl==v2) ;

Vi du: Java 1.5: Template

<< interface >>
Collection fterator
+ add(o.: Object) ': boolean <> - HEENexi() boclean
+ contains(o : Object) : boolean .
. . + next() : Object
+ size() @ int
+ iterator() : Iterator

= Khong dung Template T~
List myList = new LinkedList(); <;;;”me>>
myList.add (new Integer(0)) ; List
Integer x = (Integer) 7 X
myList.iterator () .next() ; i \
ArrayLis(t \LinkedList

+ ArrayList() + LinkedList() 3.

CuuDuongThanCong.com

Vi du: Java 1.5: Template (2)

= Dung Template:

List<Integer> mylList = new LinkedList<Integer>() ;
myList.add (new Integer(0));

Integer x = myList.iterator() .next();

//myList.add (new Long(0)); > Error

(El IEf
Abstractlist =<interface==
List
<<bifd>> <<bings>
<E-bE» <E-bEs
h H
AbstractList<E> <<interface=>
List<E>
,
e
~ Ei
ArrayList I 36
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;‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Dinh nghia va st dung Template

= 4.4. Ky tu dai dién (Wildcard)

37

]-‘ 4.2.1. Cau truc di liéu-data structure

= Cu tric dir liéu 13 cach t6 chirc dir liéu dé
giai quyét van de.
= MOt s8 ciu tric dif liéu phd bién:
= Mang (Array)
= Danh sach lién két (Linked List)
= Ngan xép (Stack)
= Hang dagi (Queue)
= Cay (Tree)

38

a. Linked List

= Linked list la cdu trdc gém cac node lién két vGi nhau
thdng qua cac mai lién két. Node cudi linked list
dugc dit 1a null d& danh dau két thic danh sach.

= Linked list gilp ti€t kiEm b6 nhd so véi mang trong
cac bai todn xtr ly danh sach.

= Khi chén/xo0d mét node trén linked list, khdng phai
dan/don cac phan tir nhu trén mang.

= Viéc truy nhép trén linked list luon phai tuan tu.

39

]-‘ a. Linked List (2)

= Thé hién Node théng qua I8p tu tham chiéu (self-
referential class)
class Node

{
private int data;
private Node nextNode;
// constructors and methods ...

5] =0 [N\

40
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;‘ a. Linked List (3)

= MOt linked list dugc quan ly bdi tham chiéu t&i node
dau va node cudi.

firstNode lastNode

T T

[s[F—[o]F— — =\

41

]-‘ b. Stack

= Stack 1a mét ciu tric theo ki€u LIFO (Last In
First Out), phan tir vao sau cung sé dugc lay ra
trudc.
= Hai thao tac cd ban trén Stack
= Chén phan tir: Luon chén vao dinh Stack
(push)
= Ldy ra phan tu: Luon 1dy ra tu dinh Stack
(pop)

42

C. Tree

= Tree la mot cau trdc phi tuyén (non-linear).

= Mdi node trén cay cé thé cé nhiéu lién két téi node
khac.

Nut géc

/ AN
FALEN

43
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]-‘ d. Queue

= Queue (Hang ddgi) 1a cu trdc theo kiéu FIFO
(First In First Out), phan tir vao trudc sé dugc
lay ra trudc.
= Hai thao tac cg ban trén hang ddi
= Chen phan tir: Ludn chén vao cudi hang dgi
(enqueue)
= LAy ra phan tu: Lay ra tUr dau hang dgi
(dequeue)

44
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e. Binary Search Tree

= Cay nhi phan Ia cdy ma mdi node khdng c6 qué 2
node con.
= Cay tim ki€ém nhi phén la cay nhi phan ma:
= Gia tri cac ndt thudc cay con bén trai nhé han gia tri cla
nut cha.
= Gia tri cac nat thudc cdy con bén phai I&n han gia tri cla
nit cha.
= Duyét cay nhi phan
= Inorder traversal
= Preorder traversal
= Postorder traversal

45

]-‘ e. Binary Search Tree (2)

= Vi du vé Binary Search Tree

47
Caycontrsi " /\ Cay con phai
25 717

/\ /\
11 43 65 93

7 17 31 44 68

46

;‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Dinh nghia va st dung Template
= 4.4. Ky tu dai dién (Wildcard)

47
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4.2.2. Java Collection Framework

= Collection la d6i tugng co kha nang chira
cac doi tugng khac.

» Cac thao tac thong thudng trén collection
= Thém/Xoa dbi tugng vao/khdi collection
= Kiém tra mét d6i tugng c6 & trong collection

khdng

= LAy mét doi tugng tur collection
= Duyét cac dbi tugng trong collection
= X0a toan bo collection

48
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;‘ 4.2.2. Java Collection Framework (2)

= Cac collection dau tién cta Java:
= Mang
= Vector: Mang dong
= Hastable: Bang bam
= Collections Framework (tir Java 1.2)
= L& mot kién tric hop nhat dé biéu dién va thao
tac trén cac collection.
= Gilip cho viéc xUr ly cac collection dc I&p vdi bi€u
dién chi ti€t bén trong cua chung.

49

;‘ 4.2.2. Java Collection Framework (3)

= MOt sO Igi ich cua Collections Framework
= Giam thdi gian Iap trinh
= Tang cudng hiéu nang chuang trinh
= D& mé rdng cac collection méi
= Khuyén khich viéc sir dung lai ma chuang trinh

50

;‘ 4.2.2. Java Collection Framework (4)

= Collections Framework bao gom

= Interfaces: La cac giao tiép thé hién tinh cht
clia céc kiéu collection khac nhau nhu List, Set,
Map.

= Implementations: La céc 13p collection cd san
dugc cai dat cac collection interfaces.

= Algorithms: La cdc phuong thirc tinh dé xur ly
trén collection, vi du: sap x€p danh sach, tim
phan tr I6n nhat...

51
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;‘ 4, Lap trinh tdng quét

= 4.1. Gidi thiéu

= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework

= 4.2.3. Cac interface trong Java collection
framework

= 4.2.4. Céc cai dat cho cac interface — implementation
= 4.3. Dinh nghia va sr dung Template
= 4.4, Ky tu dai dién (Wildcard)

52
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;‘ 4.2.3. Interfaces

» List: TAp céc ddi tugng tuan tu, ké ti€p nhau, c6 thé I3p lai

= Set: Tap cac d6i tugng khong lap lai

= Map: Tap cac cap khda-gia tri (key-value) va khong cho
phép khéa lap lai

<<interface>> <<interface>>
Collection Map
<<interface>> <<interface>> <<interface>>
Set List SortedMap

I

<<interface>>
SortedSet 53

]-‘ a. Giao dién Collection

= Xac dinh giao dién cd ban cho cac
thao tac véi mot tap cac déi tugng

= Thém vao tap hgp RO Coloction
= Xba khoi tép hO’p @ size () :int

»y B \ ‘A Ef : bool
= Kidm tra c6 1a thanh vién AT

@ contains ( o : Object ) : boolean
, 7 ’ 7 terat . Iterati
= Ch(ra cac phudng thic thao tac o toaray ) Otgect ]

trén cac phan tir riéng lé hodc theo | © toaray (a: Object [*]) : Object []
. @ add ( o : Object ) : boolean

kh6| @ remove ( 0 : Object ) : boolean

= Cung cdp cac phuong thirc cho :3333"}55"; (célfegﬁgic?'fnbi&s:: e
phép thuc hién duyét qua céc o reria (¢ Colacian) b
phan tu trén tap hgp (lap) va ® clear () : void
chuyén tap hop sang mang o o (e e

54

;‘ b. Giao dién List

= List ké thira tir Collection, nd cung cap thém cac
phuang thirc dé xur ly collection kiéu danh sach (Danh
sach la mét collection véi cac phan tr dugc xép theo
chi s0).

= MOt sO phuang thirc cla List
= Object get(int index);
= Object set(int index, Object 0);
= void add(int index, Object 0);
= Object remove(int index);
= int indexOf(Object 0);
= int lastIndexOf(Object o);

55
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]-‘ c. Giao dién Set

= Set ké thira tr Collection, ho trg cac thao tac xr ly trén
collection kiéu tap hgp (Mbt tap hop yéu cau cac phan
tlr phai khong dugc trung 1ap).

= Set khong c6 thém phugng thic riéng ngoai cac
phuang thic k€ thira tur Collection.

56
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d. Giao dién SortedSet

= SortedSet k& thira tir Set, n6 hd trg thao tac trén tap
hdp céc phan tir cd thé so sanh dugc. Cac d6i tugng
dua vao trong mot SortedSet phai cai dat giao ti€p
Comparable hoac I8p cai dat SortedSet phai nhan mot
Comparator trén ki€u cua d6i tugng dé.

= MGt sO phuang thirc cia SortedSet:
= Object first(); // Iy phan t&r dau tién (nhd nhat)
= Object last(); // 1dy phan t& cudi clng (I6n nhét)

= SortedSet subSet(Object el, Object e2); // lay mét tap cac phan tr
nam trong khoang tir el téi e2.

57

«Java Interface»
O Colection

@ size () :int

@ isEmpty () : boolean

@ contains (0 : Object ) : boolean

@ iterator ( ) : Iterator

@ toArray () : Object [*]

@ toArray (a: Object [*]): Object [*]
@ add ( o : Object ) : boolean

@ remove ( 0 : Object ) : boolean

@ containsAll ( c : Collection ) : boolean
@ addall ( c : Collection ) : boolean

@ removeall ( ¢ : Collection ) : boolean

Collection,
Set va List

@ retainall ( c : Collection ) : boolean
@ clear () : void

@ equals (0 Object ) : boolean

@ hashCode ( ) : int

«Java Interface» «Java Interface»
Set O tist

@ addal (index : int, ¢ : Collection ) : boolean
@ get (index :int ) : Object

@ set (index : int, element : Object ) : Object
@ add ( index : int, element : Object ) : void

«Java Interface» @ remove ( index : int ) : Ob
: : Object
O Sortedset @ indexOf (0 : Object ) : int
@ lastindexof (o : Object ) : int
©® comparator ( ) : Comparator @ listiterator () @ Listiterator

@ subSet ( fromElement : Object, toElement : Object ) : SortedSet @ listiterator (index : int ) : ListIterator

©® headSet ( toElement : Object ) : SortedSet ® sublist ( fromIndex : int, tolndex : int ) : List
@ taiset ( fromElement : Object ) : SortedSet

@ first () : Object 58
@ last () : Object

e. Duyét collection

= Cac phan tlr trong collection cé thé dugc duyét thong
qua Iterator.

= Cac I8p cai dat Collection cung cdp phuong thirc tra vé
iterator trén cac phan tu cia chdng.

Collection c;

)" N
lterator it = c.iterator(); | @ @ @ @ - 00|

59
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e. Duyét collection (2)

= Iterator cho phép duyét tuan tu mot collection.
= Cac phuang thlc cla Iterator:

= boolean hasNext();

= Object next();

= void remove();
= Vidu:

Iterator it = c.iterator();

while (it.hasNext() ) {
Point p = (Point) it.next();
System.out.printin( p.toString() );

}
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;‘ f. Giao dién Iterator

= Cung cdp cd ché thuén tién dé
duyét (Iap) qua toan b ndi
dung cuta tap hgp, mai lan la
mot dbi tugng trong tap hop
= Gi6ng nhu SQL cursor

= ListIterator thém cac phuong
thi'c dua ra ban chat tuan tu
cla danh sach cd sé

= Iterator clia cac tap hop da sap
x€p duyét theo th(r tu tap hgp

«Java Interface»
Q rterator

© hasNext ( ) : boolean
@ next () : Object
@ remove ( ) : void

«Java Interface»
O Listiterator

© hasNext ( ) : boolean

@ next () : Object

@ hasPrevious ( ) : boolean
@ previous () : Object

@ nextindex () :int

@ previousIndex ( ) @ int

@ remove () : void

@ set (0 : Object ) : void

® add ( o : Object ) : void

]-‘ f. Giao dién Iterator (2) - Vi du

Collection c;

// Some code to build the
collection

Iterator i = c.iterator();
while (i.hasNext()) {
Object o = i.next();
// Process this object

;‘ g. Giao dién Map

= Xac dinh giao dién cd ban dé thao tac véi mot

tap hgp bao gém cap khoa-gia tri
= Thém mot cdp khda-gia tri
= X6a mot cdp khoa-gia tri
= L3y V& gid tri véi khoa da cé

= Kiém tra c6 phai 1a thanh vién o sze () : it
@ isEmpty ( ) : boolean

«Java Interface»

Map

(khda hoac gia tri)

= Cung cap 3 cach nhin cho

noi dung cua tap hagp:
= Tap cac khda

= Tap cac gia tri

= Tap cac anh xa khoda-gia tri

@ containsKey ( key : Object ) : boolean

@ containsValue ( value : Object ) : boolean
@ get ( key : Object ) : Object

@ put ( key : Object, value : Object ) : Object
@ remove ( key : Object ) : Object

@ putall ( t:Map ) : void

@ clear () void

@ keySet () : Set

@ values ( ) : Collection

@ entrySet () Set

@ equals (0 : Object ) : boolean

® hashCode () : int

63
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62
]-‘ g. Giao tiep Map (2)
= Map cung cap 3 cach view dir liéu:
= View cac khoa:
Set keySet(); // Tra vé cac khoa
= View cac gia tri
Collection values(); // Tra vé cac gia tri
= View cac cap khoa-gia tri
Set entrySet(); // Tra vé cac cap khoa-gia tri
= Sau khi nhan dugc Igé“t qua la mot collection, ta c6
thé dung iterator dé duyét cac phan tir ctia no.
64
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;‘ h. Giao dién SortedMap

= Giao dién SortedMap ké€ thira tir Map, nd cung cap thao
tac trén cac bang anh xa vai khod cd thé so sanh dugc.

= Gidng nhu SortedSet, cac doi tudng khoa dua vao
trong SortedMap phai cai dat giao ti€p Comparable
hodc I8p cai dat SortedMap phai nhan mét Comparator
trén doi tugng khoa.

65

]-‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface —
implementation
= 4.3. Pinh nghia va sr dung Template
= 4.4. Ky tu dai dién (Wildcard)

66

;‘ 4.2.4. Implementations

= Cac cai dat trong Collections Framework chinh la cac
I6p collection cd san trong Java. Ching cai dat cac
collection interface & trén dé thé hién cac cau tric dir
liéu cu thé. Vi du: mang dong, danh séch lién két, cay
dé den, bang bam...

67

]-‘ 4.2.4. Implementations (2)

LinkedList
T
ArrayList

/ HashSet
LinkedHashSet
SortedSet

/ HashMap
\ LinkedHashMap
[ SotedViap | ——| TreeMap |

68
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4.2.4. Implementations (3) -M0 ta cac cai

;‘ dat

= ArrayList: Mang dong, néu cac phan tir thém vao vugt
qua kich c@ mang, mang sé tu dong tang kich cG.

= LinkedList: Danh sach lién két 2 chigu. HO trg thao tac
trén dau va cudi danh sach.

= HashSet: Bang bam.

= LinkedHashSet: Bang bam két hgp vdi linked list nham
dam bao thur tu cac phan tu.

= TreeSet: Cay do den (red-black tree).

69

4.2.4. Implementations (3) -M0 ta cac cai

i dat

= HashMap: Bang bam (cai dat cia Map).

= LinkedHashMap: Bang bam két hop vdi linked list nham
dam bao th(r tu cac phan tu (cai dat cta Map).

= TreeMap: Cay do den (cai dat cla Map).

70

;‘ 4.2.4. Implementations (3) — Téng két

IMPLEMENTATIONS

Hash Resizable | Balanced | Linked Legacy

Table Array Tree List
| | Set | HashSet TreeSet
N
T
E List ArrayList LinkedList | Vector,
R Stack
F
A
C | Map | HashMap TreeMap HashTable,
E Properties
S

public class MapExample {
public static void main(String args[]) {
Map map = new HashMap() ;
Integer ONE = new Integer(l);
for (int i=0, n=args.length; i<n; i++) {
String key = args[i];
Integer frequency =(Integer)map.get (key) ;
if (frequency == null) { frequency = ONE; }
else {
int value = frequency.intValue();

frequency = new Integer(value + 1);
}
map.put (key, frequency)
}
System.out.println (map) ;
Map sortedMap = new TreeMap (map) ;
System.out.println (sortedMap) ;

CuuDuongThanCong.com
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;‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Pinh nghia va st dung Template
= 4.4. Ky tu dai dién (Wildcard)

73

]-‘ 4.3. binh nghia va st dung Template

class MyStack<T> {

public void push(T x) {...}
public T pop() {

74

Nhac lai vi du: Lap trinh tong quat trén

;‘ Java dung upcasting va Object

class MyStack {

public void push(Object obj) {...}
public Object pop() {...}

}

public class TestStack{
MyStack s = new MyStack() ;
Point p = new Point();
Circle ¢ = new Circle():;
s.push(p); s.push(c);
Circle cl = (Circle) s.pop():;
Point pl = (Point) s.pop();

75
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]-‘ SUr dung template

public class Test {
public static void main(String args[]) {

MyStack<Integer> sl = new MyStack<Integer>() ;
sl.push(new Integer(0));

Integer x = sl.pop();

//sl.push(new Long(0)); => Error
MyStack<Long> s2 = new MyStack<Long>() ;

s2.push(new Long(0));
Long y = s2.pop();
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;‘ Dinh nghia Iterator

public interface List<E>{
void add(E x);
Iterator<E> iterator();

public interface Iterator<E>{
E next();
boolean hasNext () ;
}
class LinkedList<E> implements List<E> {
// implementation

} 77

]-‘ 4, Lap trinh tdng quat

= 4.1. Gidi thiéu
= 4.2. Java generic data structure
= 4.2.1. Data structure
= 4.2.2. Java collection framework
= 4.2.3. Cac interface trong Java collection framework
= 4.2.4. Cac cai dat cho cac interface — implementation
= 4.3. Dinh nghia va sr dung Template
= 4.4. Ky tu dai dién (Wildcard)

78

;‘ 4.4. Ky tu dai dién (Wildcard)

public class Test {
public static void main(String args[]) {
List<String> 1lst0 = new LinkedList<String>();
//List<Object> lstl = 1lst0; > Error
//printList (1st0); 2> Error
}

void static printList(List<Object> 1lst) {
Iterator it = 1lst.iterator();
while (it.hasNext())
System.out.println(it.next());

79
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Vi du: St dung Wildcards

ic class Test {

void printList (List<?> 1lst) {

Iterator it = lst.iterator();

while (it.hasNext())
System.out.println(it.next())

}

public static void main(String args[]) {
List<String> 1lst0 =
new LinkedList<String>() ;
List<Employee> lstl =
new LinkedList<Employee>() ;

printList(lst0); // String
printList(1lstl); // Employee
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;‘ Cac ky tu dai dién Java 1.5

= "? extends Type": X&c dinh mot tap céc kiéu
con cua Type. Pay la wildcard hitu ich nhat.

= "? super Type": Xac dinh mét tap céc kiéu
cha cua Type

= "?": Xac dinh tap tat ca cac kiéu hodc bat ky
ki€u nao.

81

]-‘ Vi du wildcard (1)

public void printCollection(Collection c) {
Iterator i = c.iterator();
for(int k = 0;k<c.size() ;k++) {
System.out.println(i.next());
}
}

- S dung wildcard:
void printCollection(Collection<?> c) {
for (Object o:c) {
System.out.println (o) ;
}

82

;‘ Vi du wildcard (2)

public void draw (List<Shape> shape) {
for (Shape s: shape) {
s.draw(this) ;
}
}

- Khac nhw thé nao véi:
public void draw (List<? extends Shape> shape) {
// rest of the code is the same

}

83
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]-‘ Template Java 1.5 vs. C++

= Template trong Java khong sinh ra cac I16p
mdi

= Kiém tra su’ th6ng nhat vé kiéu khi bién dich
= Cac d6i tugng vé ban chat van 1 kiéu Object
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